In the Claims: 



1 - 66. (cancelled) 

67. (currently amended) A material discrimination system including a high energy X-ray 
source, a first detector component in the form of a thin scintillation crystal for registering an 
amount of energy deposited by an X-ray that is essentially independent of the X-ray energy, a 
low-Z converter located after this crystal to stop electrons produced by X-ray interactions 
downstream of the thin crystal from being significantly back scattered into the thin crystal and 
prevent electrons leaving the thin crystal from returning and depositing more energy in the thin 
crystal, and a thicker one-piece downstream scintillation crystal, wherein the low-Z converter is 
situated between the thin crystal and the thicker crystal. 

68. (previously presented) A material discrimination system as claimed in claim 67, wherein 
the low-Z converter is formed of aluminium. 

69 -72 (cancelled) 

73. (previously presented) A material discrimination system as claimed in claim 67, wherein 
behind the low-Z converter is located a high-Z, high density converter. 

74-75. (cancelled) 

76. (previously presented) A material discrimination system as claimed in claim 73, where 
the high-Z converter is formed of tungsten. 

77. (cancelled) 

78. (cancelled) 

79. (currently amended) A material discrimination system as claimed in claim 78 67, wherein 
each crystal is read out by a pair of photodiodes or pair of fibres. 



80. (currently amended) A material discrimination system as claimed in claim 79, wherein 
signals from all such pairs of read out devices are added w hic h incroaacdUi . offoctivccn ug > of 
t h e high oncrg)^ X rn y compon ui t d iut i. r^giotc rc J, mid h onm thn mn^„ h uJu u f U i . u m lu iu l 
di s crimination effe ct; 

8 1 . (currently amended) A material discrimination system as claimed in claim 7» 67, wherein 
an absorber is located at the rear of a detector ""-mbly tn itnp rlcctronj piu Juccd by X ray. 
whichcarryond o . Ti nt r .nm and . LUllu in n n yptructu i. tu U i c r nn r n ft hn nppmul u .nu mi c a .l iiiig 
tho roar crj^otal of the dotoctor an-gy. 

82. (previously presented) A material discrimination system as claimed in claim 81. wherein 
the absorber is formed of aluminium. 

83. (currently amended) A material discrimination detector for X-ray inspection using high 
energy X-rays including i«^^ front crystal having two onnosite .iHe faces, wherein th. 
crystal is read out from each side face by a photodiode, or optical fibre, and the output signals 
from the two opposite side^ces of the crystal are added, so as to prevent any left/right 
asymmetry in an output signal. 

84-85. (cancelled) 

86. (currently amended) An X-ray inspection/material discrimination system detector 
comprisingafrontthin crystal andarear thick onezEiece crystal, wherein 

a plurality of read out devices which sample at different depths in the beam direction, and the 
signals from the different sampling devices are added to ropreocnt a lii^i oncrg)^ X m> 
componciit. 

87. (currently amended) A detector as claimed in claim 86, wherein outputs from opposite 
sides of the rear crystal are combined to pro\^ont Icft^ght aa>mmctry . 



88-91. (cancelled) 



92. (previously presented) A detector as claimed in claim 87, wherein the crystals are read out 
by optical fibres or photodiodes. 

93 . (currently amended) A material discrimination detector for use in an X-r^y discrimination 
system for X-ray inspection using high energy X-rays including separate front and rear 
scintillation crystals whieh and a low-Z converter between th. W .nd rear crv.t.k wh...;„ 
the front and rear cry stals are cut from the same ingot of material in order to prm id. inatohcd 



94-95. (cancelled) 

96. (previously presented) A detector as claimed in claim 93, wherein the crystal material i: 



Csl. 



97. (currently amended) A material discrimination system for X-ray inspection using.high 
energy X-rays which includes a Linac for generating high energy X-rays, a detector, and a 
detector read-out system, means for synchronising the read-out system with each Linac pulse, 
with one read-out cycle for each pulse, and means for seleotiyelv tri^aerina th. Unac on a T in.r' 
pulse, wherein the Linac is trip pered on e.c h alternate oulse only wh.r.in nn. read-out cvole i. 
performed for each pulse, and sif^nals generated Hnnnp r. ad-out cvcle. for p n lses on which th. 
linac is not triggered correspond to background nok. and crvstal p er.kfence and are .nhtr..t.H 
from signals generated durinp read-o ut cycl e s for puls es on which the T ..-n ac is tnVpereH 
the road out sj ^ptom alno aamplop the output fr o m or^^atalo of tli c dntnrt or bctA^ Lti i c u lI i Linuc 
puloo, 00 03 to provide signolo indicativo of noise and crj^otal pcrais lcr icc. 

98 - 106. (cancelled) 

107. (currently amended) A method of calibrating a material discrimination svstem for Y-r.y 
inspection using high enerpv X-ravs includinp ^ T.inac in which the channels are nnmn.li..H 
wherein calibration is performed using a st ep wedge of absorbing material with increment, of 
thickness chosen to yield fixed decrements of tran.n.i s sion between QOo/q and 1 QQ/o, the methnH 
'"^P"^^"g - ' '3 - ^tomQo claim e d in c laim 103, I n . u Uing moving the step wedge across the X-ray 



beam and determining the average signal value vs. step thickness, for use as a base level for 
channel to channel normalisation. 

1 08. (previously presented) A method of calibrating a system as claimed in claim 1 07, wherein 
the step wedge is formed from PTFE. 

109. (cancelled) 

110. (cancelled) 

111. (currently amended) A method of testing for the presence of a material whose effective Z 
is different depending on whether high or low energy X-rays are employed, comprising the steps 
of inspecting an object under test using high energy X-rays having energies greater than 1 MeV 
and noting the effective Z of the constituents of the object, inspecting it using low energy X-rays 
havin g energies of approximately lOOkeV and noting the effective Z of its constituents, 
comparing the values of Z obtained from the two tests for the each identified constituent in the 
object, and using a look-up table of Z ratios for the two X-ray energies to assist in determining 
the identity of each constituent. 
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